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Zl^es above 4ce the DC bus bar voltage are suppressed. The three phases arc controlled together. 
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5 mm^m 

10 

15 1 y (^J^J:J I G B T^^) (D:^yf y^i^^m 

«?li/6^feP«.xy7't^Jc:^>fk-t-<5=*Bmffi (uvw) ^^^U ^-ir— 3 ^Ir 

20 -ij' 2 (D^-":f/\^w^i^m.mmmm&v d c o 2 i^mff^s^^ 
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(1) ^-y/^—^W^mWEVviV^invi)^, Vdc-»0-*V 

mii>^W.mn<oi/2t—^\^X\^^b. II2II] (2) iJ'jffi 
jUramjEV u v_m o t o r ft:lcT*Ei5S-e:iiimffiV d c CO 3 {t(0]i5«m(C7ie 

So 

^fd. USUI (1) X\-t. y(:y/<—^^mi\mj£VMv_inyrf}^, 0-*Vd 

10 c->-Vd ^^-fbt-Sm^^dS^^tt-CV^So wCOi#fi> USUI (2) iJi 

^■rO: 9 1;:^ :?i^S^l^mJEV u v_m o t o r fi. l::fc:-Ci£«fE-S:^mJEV d 

20 ^^:^JPSi-SS^t:0S|B^^*^■rv^5„ #fl^:Scgfei : >I^H«HFfP^5 6 7 1 1 3 o-^^ 

^> #ff:fcm2 : ^W^mW.^ 9 9 0 6 5 8-§-^#„ 

*fc. '^J;t{^. #rFS:i^-3, 4Ti*. # I GB T^^cO;^m^-^/^:^<lr^fifeUT 

25 -bm^^^x^^^, m^-xw^2> 9 1 2 s i z^<bm. m^xn.^ 

^ffl#fFi56 0 1 4 4 9 7-^^^ 

V7!)^Vti:ibth. MM^<^i-:^mh^\^^l-i.mS.fi^mt. ^nx^ti:^(DX, MM 
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\r^m^n. ms.2<:>&.±<Dmkummmp^x(Dm\:^mB^^ h/KDt±i:t!B#ra^- 
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15 ^^ic J; ^) m^^tiftmB-<^ hy\^(Dmt)mm\^m-^\^^xt}mmtim^^mi^ 
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15 mm(Di@imfmm 
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/^)v:^m^. m-mB.^^ h/^tH;^^^i. m-mmx^(r>^^ Y)\ym^n'm^^^ u 
\z.^'rnj^-<^ ^^^^^^^^^^^^(oWiW^mm-t^mxM . ^250 
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(la^^J-ef*, VO, VI, V2. V7), ^(Omti^^ (to, tl, t2, t 

7) ^ff-^-rSo 

(m^M-Cf^i. VO, VI. V2, V7) ^^(o-^i^mtiir^thhVL. 
10 mjE^^J' b/K7)tti:tJ^PBl (t 0, tl. t2, t 7) &^mi£-<^ b/^tti;^^r^ 
;6S— ^{i£^jJL±^7je5J:plJ:^Sbttl:l;ti-rs (t 0', tl', t2', t7')o 

m;^^m^^^^'r5»#¥^^;^'f y^m^o;*-:/. :*-7'ft-^rpQ 1 , pq 2. 

15 PQ3> PQ4. PQ5. PQ6. PQ7J ^^^"TSo 

#fi^bTmi3E^i5^ b/l^J^IHSl l^^l^^f^^i^^V^TIftP^•r5o USElii^ P 

ii5iiitj:^-rj;5{-s HtBmjE?i^^i^^-=?-i5'fi, y 

f-^'^f- (Ql. Q4)x (Q3, Q6) (Q5, Q2) <D3m.^W^B9Ml 5\zmi^^\ 

i^B-rs. Jfev^bttSl9#n•fc^^■rv^5o ^^mi^^^ ly^m^i-^. m^itiG 

B T^^-efo I? > £Jt.|^. I GBT^^i:V^9o lll^^«J"C{*. IGBT^^(Q1, 
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Q4) ;6SutS^ IGBT^^ (Q3, Q6) ^iW^B. IGBT^-? (Q5, Q2) 

:i^X\ lGBTm^(D:tl^ ' :tyUm'^WM. #^a^C*3V^T. il:0fE®r.l5 
(DjEmmi^W^^tltc±T—J>^lGBTm^ CQI. Q3. QS) f)^:^^^ir^^\ 
5 :ftmiJJe:g?i^$nf:iTT-i>. I GBT^^ (Q4. Q6. Q2) ;6S::e->'-r5*^<^ 
2 ii ^ (D^^Mf)^h «9 . HtS-e 2X2X2 = 8^19 (O'^M-^^^^'i'^io 

me mi-is :L<D8mK><D^ut i GBTmf'(o:ti^^mt^^nB.4 

Of^IGBT^^^ (Q4, Q6, Q2) i!)i:tl^\^X\f^^ t^<D^^ h/VX'h^o 
10 h/Wlf^il GBT^d^ (Ql. Q6, Q2) ;6S;^>'UTV>^ ^ 

^ h/V-efcSo b/VV2{:iI GBT^^ (Q 1 , Q3, Q2) :6S:^Vb 

TV^5i!#<7)^i^' h/^"Cfc?)o ftiE^jJ' h/WVSJt I GBT^-^ (Q4, Q3, 
Q2) ;a5:^:/UTV^5^t<^^^ h/V-C^bSo ttJE^iJ' h/WV 4 I G B 
(Q4, Q3, Q5) :^S:tVUTV^:5^#(D^^ ^>'^■C'fc5„ miE^iJ'h/^VS 
15 ttlGBT^^ (Q4, Q6, Q5) t^rtl^VXy/''^ t^(D^i!^ h^\^Xh^o 

ff^i^ h/WV6{iI GBTI^^ (Ql, Q6, Q5) ■d^:tly\^X\,^^ t^(D^i^ 
b/Vt?fc5o mE^^ h/^V7{^I GBT^^ (Ql, Q3. Q5) 

20 ||7|21{j:*3V>-C. ®3E-<^ h/WVl^Vetts 7c/'3 [r a d] SO^i^^^^^ 
tj. ±^ ^i)mWtWM,l 5<DmmVdc b/VT?fc5o h/^ 

VO, V7}*. ;k:#$;6SO(D--<i5^ b/VT^folJs b/V-^l^^f^nSo MS. 

^jJ' b/WVl<7)'ia:*B}iu3fSi— ifeU h/WV3(D^ii:f@J:iv*B^— ifcU 
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13 

#*B(^mff*t^Vu. Vv, Vwfi. ^ (1) '^^X.btl^t't^o 
Vu = a — ?=-sm9 



7c^0<4 7c/3,47c/3^0<5 7c/3,5 7c/3^0< 2 tc (D 6 0-t?fc5o 

7c/'3 0^ffl{c:fe:5^t:.ig^$:n.5«J£^^ h /K^Jm^-a-^b-li:}* s V 1 , V2, 
VO, V7T?fe5o rOai^^n^^mffi^^ b/l'Vl, V2. VO, V 7 ^mt) 
-t^^mt 1, t 2, to. t 7\t, -en^n. (2) T?-^^btL5o 
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t, =a-T-sin 



t2 =a-T-sine 
to=|[l-a.T.sing.e]] 

t,=l[l-a.T.sin[f.e]] 



(2) 



j±i;'3^r^ti, t 2, to, t 7^^5A^ (;^X5/:7'ST 1 0). ^mffi-<^ b/^ 

15 (^mj^NFifeio-a-tf 1 0 + 1 7 is^mA-^mn^^^ Y;v\^ti^mT z j; 19 t:^v^^^?§= 
t^^n^-r^ (;^7^yysTi 1)0 

IU:^NP^T z <t«9 (:J^7^y7'STl l : Ye s). nyi'^k>tt)^ti 

NpWtl, t2, to. t 7^^<Z)^*^^bfcm::^^Wtl'. t2'. to'. 
20 t7' t-r^ {y^'ryzf ST 12)0 

NfWt z J;0 'bMv^^^-g-tt (:^-7^$/::?'ST 1 l : N o), t 0 ' + t 7 * =T z ^ 



wo 2005/020419 ^^T/JP2003/010711 

15 

/vomti^mt 1', t2'. to', t ^ (3) --^ (6) {;:J;oT^j?>. 

Tl 3)o 

5 t 1' = (T-Tz) X t 1/ (t 1 + t 2) (3) 

t2' = (T-Tz) Xt2/ (tH-t2) (4) 

t 0' =Tz/'2 (5) 

t 7' =Tz/2 (6) 

^VX. :^TiyySTl 2*f::{*;^7"iy:^S T 1 3 (CTpSbfcmffi^^ V/l- 
10 VO, VI, V2, V7 0|13:;^7^r^t 0', tl'. t2'. t7' ^MM^^/^p^m 

±ni 3Kmti-r^ c^T^yT'sTi 4)0 fj:^. m^^^ h/i^\m^i nim^ 
x^fcmi^^^ f/i^v 0 , VI, V 2 , V 7 ^(D^i^^m vxj^m^^/i^:^^^ 

15 •M(D-<^ h/V'«iu^%*s< ^^1 oiii305t#bti.5o miom (1) -cf^^ mffi-^iJ' 

•rv>5o m oia (2) mjE^^?' b/woi^M^{cj3tt5#:^^jJ' h/KDfi 

mm^u^i^tcm^. fii^A' tfi:^xwmim<ti:^x\f^^o m omo (d 

20 t (2) lE^«^^LT^tV^fc<7>;&5^1 0 0 (3) "Cfe^o 

f^iom (1) (2) fJ:*5V>T. ^^l^^tJ' h/i^^O, *7«. ^tb^tb^mff^ 

h/wv 0 , V 7 itzi^}t-r^^^^ h/^T'fc^o ^ffi;J£-<i57 h/i.v 0 . V 7 fi. 

:^#$;5S:;^^V^(0"e. ^Kl^^tJ' h/l-OO, <E>7tt. ^M;6S^agb-C^l;^tC®*o 
25 hyv<I> l(^:^^^^{i. mjBE-<i5' h/WV l(^;k:#$im;ti^r^i:0^(^^.? 

So a^^^ h/K>2H. ttjE^^ b/wv2{cM^&-t-5^:^^:J' byv-efc5„ ^ 
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m£^^ hyi^^v o^v i-^v 7 (Dmi^Witii^fcm^, mM^^ h/\^(D 

10 -r/.efc>*>. h/wvi, V2(^m;'jNFW<^ts*|-Jt^^x.^^v>j;5}-*« 

A (Bl om (D) fix ^S^^fifi^A* (^1 om (2)) fe:i^t:>5;0^ 

(3) KTT^Vtim^. flSA' OPWM^J^Jl^T{c:3^ltS*^>^t*l-^^^Ayfc: 
H^fl^fix ^A<D^^A<^J^^S:*§^fcH:^?^^i:ta^J^■T?feS„ biTcdSoT. Jl«8 

20 i-5o ^'.eis, 01 iiati. m4mK^'rj^wv\^:^m±m(7^WiYf^m.m-r^^-( 
h^ms.^^ hJ^^v 1, v2, vo, Y7t, mM^thfcmR^^ h/v(Dmt)^ 

mtl', t2', to', t 7' #1 GBTm^^(Z>^V. :^-7m-^PQ 1 

25 fix ^emtei^^tbTv^So mi ^^-^^-emflE^^ h/vv 

1, V2. vo, V7<D|±l;^B#r^t 1', t2', tO'. t 7 ' ^19:j£-rs ^ i:!?, 
I GBT^^Q1~Q6<D;^-:/, ;r:7ft-^P Q 1 ~PQ 6 iSr^^-TS - ^d5t?# 
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So 

5 T-foSo ^1 anitt, ^mi3E-<iJ^ h/\^mtimm. mm&&.^<D-<^ 

h/i-(Dmm-i. (1) (2) \z7r^i-2m^ \^^^xi^m^ti^o 

10 (1) V0-*V1-^V2-^V7-*V2-»V 1-*V0 

(2) V7-*V2->V1-*V0-*V1-»V2-»V7 

^t^Kn^ tfiiB(7) (1) (2) tmm]^'r(D o) (4) K^-r2m^\^i:.o 

15 (3) V0-^V1^V2->V7-*V2-»V3-*V0 

(4) V7^V2-*V1-^V0-*V3-*V2-*V7 

1^1 2m\-i. &.±(D (1) ~ (4) tc^i-4a«9(^mjE^^ h/woti^^i^F^ 

^^2 ^>55^$tL"CV^5o 2|21{c:^L;^c^T(7)|irBimjE^iIit*. ^1 3EItc^ 
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h/i-mti^m*m\^^m^(D (1-3). (1-4), (2-3). (2-4) tcni 
5 vx.^mB-<^ hJi'mt)^mf)m'^^m'^<D ii-i). (1-2). (2-1)^ (2 

- 2) icgg LT«. it:jK-S:S^«ffiV d c (?5 2^^^;t5i^— bTV^ 

20 i^m^m'ox'9—i^m&(Di^m^Mt:n^^t7!)^x^^o m&^^ vji- 
mm<Dmm2. 

mi 5^«. :z<D^m(DmM(Djf^m2xh^m:fd^m^(ommmmi>^i!i:^^M 

25 h/\^mMU(DWji¥^^m-t^-:^^—^^—hXh^o :i(DmM(DMM2\z. 

x^mti^m^(Dmmmmxit.mM<Dmmi (m^m) \^7jk\^fmm^^^^x. 
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m 5la^^::i3V^T^ ^mjE^^ h/KDai:;^NFF^<^'g'H- 1 0 + t 7ds*/h^« 
ff^iJ^ byi'tH;tj^F^T z <t 9 t^v^:^^^:« (;^x5/ysTi i :No). r<D|| 

10 m(Dmm 2 -et*. $ f^ic, b/KDtti;ti^r^cD'^fi- 1 0 + 1 7 7f)m4^m 

20)0 

;/3Nf^T z(75l/2<k9 ^>:i:V>:^tt S/T'S T 2 0 : Ye s). 

15 1 ^ Iridic, ;^xy:/sT 1 3(^«].a^tT5:is^ mns.^^ h/i^(Dmtif^m(D^ 

1+ t 0 + t 7 >65ft/jN^mBE^^ h/PBtPH^T z(Dl/2X^ 'l>®V>#^tCfi 
y:7'ST2 0 : No), t 0* = t 7' =0 tti:^Xoi^WS.^^ V/i^<Dmt)m^ 

{:^T>y:fST2 Do :i<Dt%hs "^SKm^^MZ^ii^ h/vvi, v 

20 ^(D't^W:. xx5/:7"ST 1 4-e{i. ;^7"5/7°ST 1 2, :^xs/-7'ST 1 3, :^ 
7'5'7'ST2 10V^-rtl/*='^-■C^SL:/hmJBE^^ h/WO, VI, V2, V7<D 

mti^mto', ti', t2', t 7 ' ^^m^^v^;^^^ilF15 1 3 J-I±l:tii-S :i i: 

jfcSo m&^^ hyv^mm iii)^m^\.fz.m&-<^ h/^vo, vi, V2. 
25 -f-So 

t 7 :OS^/h^mi£-<iJ' h/v|li:^^^T z J; 1>Mv^^lJ:«. to+t7=Tz 



wo 2005/020419 




T/JP2003/010711 



20 



1 3111^^1 4 |llt;i*3tt^ (l-l)^ (1-2) ^C:^3V^T^^. MV^^«J£^^^ h 

jfcorv^So iii4ig<75 (1-1). (1-2) (c:^3v>Ts ^m&^^ h/i^tm< 

10 /^ofc^. ( 1 - 1 ) . (1-2) ^fi^fi. Mv> 1 /^V^>!. t*v^ 1 /-^/w;^ 

>fc«9. (1-3). (1-4) (D^nm^^^-y^^'f^tmmv^^o 

mm^mi-f^7f)\ mmm^i^ h/i^mti^m^'^^\^-t^^^^mm^A(D^^:}fx 
^m(Dy<7;<—'^xh^mB.'<^ hJ^<Dmt)^f^^i^0iti-^(Dx. — lut^ps 

25 ^|?-ft#(j:Tz/'2te:R55£$n2>'t.<^t?Ji?ie<> o~T z (7)|5ffl-T?S 
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1,V1_1.V2_1, V7_l) (V0_2, Vl_2, V2_2. V7_2))> 
-€:(DtH:^NFP^ (t 0_1, tl_l, t2_l, t7_l)(tO_2, t 1_2, 
15 t2_2, t 7_2) Srtf3iL-t-5„ 

nffi^i^ hyu^^fi5 2 2f:i. #^c^:*^^fe (01 7111) T\ n&^^ vjvunu 
2it^hxtiir^m&^^ m^mx\-x (vo_i. vi_i. v2_i, 

V7_l) (V0_2. Vl_2. V2_2, V7_2)) ^^(Dt.ip.mfJ't^t 

ti>\^. ^(Dws^^^ v/v<omti^m it o_i, ti_i. t2_i. t 7_ 

20 1) (t0_2, t 1_2, t2_2, t 7_2) h/WW;^^r^;6S— 

^m^±•tfl^^^\z.m^\^x^^tii^^ ito^i', ti_i', t2_i', t 

7_1') (t0_2', tl_2', t2_2', t7_2')o 

25 h/\-(Dm:fjm^t\:im^\f^xmt}mw^^m^-r?>^^mw:^^ y^m^f- 

(0:^-y, ytyiW-^ rpQl, PQ2^ PQ3, PQ4, PQ5, PQ6. PQ7J 
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Hi 7iii{c:*5v^T. uwsLmQii^o^Q <n/z(DmmKh^t-rf\^\t. m& 

^K(tO_l, tl_l, t2_l, t7_l)(t0_2, t 1_2, t 2_ 
10 2, t 7_2) <lr^5i^ (^t^s/^t'STS 1). #jiWiCjoit5^«JE^i5' h/l^<7) 

ai:^^^<^-^tl- (t o_i + 1 7_i) (t o_2+ t 7_2) <D—:)ji£.tcnM:^f 

3 2)o 

^(dw^s ^MMK^i-f^mmm^i^ hJi'<Dm:^^m<D^n (t o_i + 1 7 

15 _1) (t 0_2 + t 7_2) tmi^m^hmm^'^^ h/VW:^NF^Tz J;^)>b:SV^ 
#'^tC{i(;^y^5/:/ST3 2 :Ye s ) . ^^j2bAyfc:tB;^B#r^ t 1_1, t 2_1. 
tO_l, t7_l, t 1_2, t 2_2, t0_2. t 7_2^^<D-^^mM 
UfctH;tii^rat 1_1', t2_l', tO_l', t7_l', tl_2', t 2_ 
2', t0_2', t7_2' t-r^ (;^x>:y:7'ST3 3)0 

20 — ^mmi^^i-f^^mB^^ h/i^(Dmti^m<D^mt o_i + 1 7_i) 

( t o_2 + 1 7_2) (D-:^i^fcj«:^;6s^/h^mjE^j5' f/uttJ;tn^^T z J; 
9 ^>Mv>#^je:fi (;^x5/ysT3 2 :No). 2mMi^m^^n,^^i^ h/\^(Dm 

tl^m(D'^$\- (t 0_1 + t 7_1 + t 0_2+ t 7_2) :6Sft/h#mJ3E^:^' h 

25 ^(D^^. 2mmi^m^mm&^^ hJi-<Dmtimm<D^fY ( t o_i + 1 7_ 

1 + t 0_2 + t 7_2) ;as^/h^mflE-<i5^ b/V{il;'3^r^T z J; !9 'iiSv^i^Jc 
(;^7'5'-7'ST3 4 : Ye s), s/lT'S T 3 5 {CT, 2^^0tf Kl^l^-rS 
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mnz^^ WK^t±i;^3B#MSr-^t=fi^b (t 7_1' = t 7_2' =0). ^(D^^ 

2mm(Dmmi^^'r^mm&^^ h/i^(Dmtimmic^ir^ ( t o_i ' = t o 

_2' = ( t 0_1 + t 7_1 + t 0_2+ t 7_2) /'2)o ^cfc*3. WMB^^ 

5 (Omtl^^mtir^ (tl_l' =tl_l. t2_l' =t2_l. tl_2' 
= tl_2. t2_2' =t2_2)o 

— 2mm^m^mm&^i^ h/i^con^timmoy^f^ ( t o_i + 1 7_i + 

t 0_2 + t 7_2);!)5^/h^mjE^^ h/V'ffl:tiB#f^T z J: 19 ^)Mv^#^^^:{i:(;^ 
7"5/:/ST3 4 :No). J^^T^ixy S T 3 6 tCT. 2jlW<D4'ra(-#i-5^Mffi^ 
10 ^ h/KDmjtJ^f^^'^ntCb (t7_l' =t7__2' =0). 2JSffi(7)M^ie:# 

■r5^ttffi^i5^ h/i^(Dmt)^m t o_i t o_2 ' 7!)m4^mn&^^ vji-mti 

i^mrz(Di^'$^ (tO_l' =t0_2' =Tz/2) tti:^^^i^mj£^^ h 
:i<Dt^. ^SK^oXm^^^ hJ\^Vl_l, V2_l. Vl_2. V2_ 

15 2<Dmt)mm<DnM\ti-im^ti:\f^i:^i^m^-r^o •r^i:t>-h. ti_i' = (t 

-Tz/'2) {t l_l/(t l_l + t2_l)}. t 2_1' = (T-Tz/2) 
{t 2_1/ (t l_H-t 2_1)}. t 1_2' = (T-Tz/2) { t 1_2 
y (t l_2 + t 2_2)}. t 2_2' = (T-Tz/2) {t 2_2/ (t 1_ 
24- t 2_2)} ^PS-r^o 

20 -ebt. ;^X5'-7'ST 3 3. ;<.7"y>^ST 3 5. :^'r vfsi: z ^(D\i^-fM^ 

\Z.XWm.\.fz.2m$hi^<om&f<^ h/VVO_l. Vl_l, V2_l, V7_l. 
V0_2, Vl_2, V2_2, V7_2(^ttJ;^B#PB^ t 0_1 tl_l', t 
2_1', t7_l', t0_2', tl_2', t2_2', t7_2' ^MM.^^)^ 

7.^'^^2Z\z.w^'t^ (;^-7^s/:/ST3 7)o j^^^s, mff^iJ^ b/v$iJ|^$P2 i;&s 

25 WR\^fz.2mn6^<on&^^ Vl_l. V2_l, V7_l, V 

0_2, vi_2i V2_2. V7_2}i. ^(r>'^'^mM\^xMM^^/^:^^±U 
2 3 lcW:^Ji-5o 
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mM<Dmn4\zx^m&^i!^ h^i-m^2 2n, mbe^^ h/i^}m^2 iib^pw 
25 Mmm(0 2pmmmi^:is^^xm:h-r^mm^^ h/^<Dmti^^^Mi sm^c^i- 
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5 VJl^(Dmf3^m(0^fYit 0_1 + t 7_1 + t 0_2 + t 7_2) 

e s). ;^7^^y7'sT4 i\zx. 2mM'f^xmcw£^^ ^/^^fcti;^-r5^^1^*— 

^\^^tib^o irfi^iD-tb. tl_l' =tl_l-ftl_2. t2_l' = t2 
_l + t2_2, tO_l' =t7_l' = ( t 0_H- t ?_! + t 0_2 + 

10 t7_2) /ztm^-r^o -^fc. 2mMBX(D^mj£-<^ h;i-(Dmti^m^-^ 

o{;ii-5o i-Jfet?"^. t 1_2' = t 2_2' = t 0_2' = t 7_2' =0t 

2mm\^m^mm^^^ h/i-<Dm:tjmm<D^f^ ( t o_i + 1 7_i + 
t o_2 + 1 7 _2)7!)^m^bmmB^^ h/i^mti^mr 

15 T^s/r/ST 3 4 : No), ;^-rix:7'ST4 2lC-C> 2j^^Bl^-ei^CSflE^^ b/V^ 

tO_l', t7_l' :d^M4^mWl^^^ h/l^mtlW^T z(DW^^ it 0_1' = 
t7_l' =Tz/'2) ^Jfc5J;5{il®E^j5' h/^<^ttJ;^l^re^^S-t-So 

^3(Ct»§<3-C«E^^ b/WV 1_1, V2_l. Vl_2, V2_ 
20 2cDai;^^Bg(^tB*i■ifcf:i^x.?'.ev^j;5^^:i-§„ -t-?'.?*?-^). tl_i' = (2T- 
T z) {(t 1_1 + t l_2)/it 1_1 + t 2_1 + t 1_2+ t 2_2)}s 
t2_l' = (2T-T2) {(t2_l + t2_2) / (tl_l + t2_l + 

1 1_2 + 1 2_2)} t^mr^o *fc. 2mMnx(D^ms.-<i^ hJ^omti^ 

l^^-ifn^ci-^o irfj:i:>-ib. t 1_2' =t2_2' =tO_2' =t7_2' 
25 =Oi:|fi8lEi-5o 

•?:LT> ;?^7^y7"ST 3 3, ;=^7" y:/s T 4 1 , ;^7^S/7'S T 4 2 ov^-fti/;?)^ 
tCTiiSLfe2jl^:$>(Z>ajEE^^ h/VVO_l, Vl_l, V2_l, V7_l, 
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V0_2, Vl_2, V2_2. V7_2(^|il;tl^^t 0_1', tl_l'. t 
2_1', t7_l', t0_2', tl_2', t2_2', t7_2' Sr^5E^-?/^ 

^^^§13 2 3 {Cllij^-rs C^T^yySTa Do miE^i5^>/i4iJt^§P2 1:65 
m^Vtz 2 mM^(DmZ^^ hyi-YO_l, Vl_l. V2_l, V7_l. V 
5 0_2, Vl_2, V2_2. V7_2«. ^<Dt.'^^m\^X^W</^:^m^'^ 

10 ^2<^fci-s;i^;6s-c#^o ^<Dm^. pwMmmMM(DimMxM.M. mm 

15 5o 

20 ae)5^^;6SBrigt>fc5o 

tmmz.. ^^t'r^mm\t.m^2^m\^m&-^in.^h(ox\-tfi:<. 2nm^±. 

25 IIJSO?f^fi8 5 . 
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TV^So jij!£§P3 2f*. — ^«alMU:'tmffi^i5^ h/V'VO_p, V 

1_P. V2_p, V7_p -^^igjSU^m:^i^PF0t 0_p, tl_p. 
10 t2_p, t7_p^ ^mjE^^ h/Wp«lHJ 3 1 iC-^X-^o 

20 ^2 0|1I^^1*5V^T. h/V-iSSIfPS 1{*. nB.^^ YA^m% \ It^h 

T^mti't^'^-^^ t2, to, t 7 3ljSB3 2:0^fe 

A;ti-rspwM$ij^^j^^(DiJl^Ht)(^^Sffi;^T*fc5mE-<^ b/^vi_p, V 

2_P, VO_p, V7_p -^(T^mJdNFF^ t l_p, t2_p, tO_p, 
t 7_p tSr^iii^f. (:^7"5/7"ST5 1). ^m/E^^ h/K^ttl;^^^dS-€o-cfc 
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ST5 2 : Ye s). ^HKi^HJE^jJ' h/Wj&^CjWji&i-^i^— <5r;x;^lvL^lI^U m 

5 ;^^^T z J; t:5v^:^{c^i {7s7-v':f^T\ 1 : Ye s), 4-|lI<^IH:^NFlfen 
1. 1 2. to, 1 7^-^(^*^ig^bfcai:^NFF5t 1', t2', to'. t7' 

^-rS (^7"ix:7"ST 1 2)o 

— ;^7"ix7'STi 1J^^3V>T, ^miE^^ h/K^tH;tiNFra<^'^tt-t 0 + t 
7;6SS/h^m)E^^ \)V^tinfiiT z J: 9 tjMV^^^-a-l-f* (;^-7"y^ST 1 1 : 

10 Yes) .mm^-^^ Yjv<o^ti^fii<D^v^ 1 0 + 1 7 i)^^/\-^mn&^^ h/v-w;^ 

NfI^Tz<?5 1/'2 J:I9 t>:Sv^:&^^^^ij£|J^-rs (;^7"y:7"s T 5 3)o ^t^^^s 
^«£E-<i^ b/K^ffl;b^l?g©'^ti- 1 0+t 7 30S:i:/h^mffi^jJ^ y;v>i^tiWf^T z 
<7)l/'2 ^>*V>#^(Clfi (j^^T^-zT'STS 3 : Ye s). J^«<75S^}z:tU;tl ^ 

tbs^miE-<jj' b/i^v 0 <n>mti^^ 1 0 ' Y)V(i:>mt^^m<n>^v^ t 

15 0 + t 1\ZM^\^ (to' =t 0 + t 7). jg^O*^lctii;f7^tbS^«ff-^j?' h 
fv-sjl <D^ti^f^^^x2\c^^ (t 7' =0)o :^fc. #^®JE-<j^ VjV(Dmti^ 
rati, t 2«. •?:(7)*^^SbfcttJ;^^rat 1', t2' 2;-t-S (;^-xs/:rsT 
5 4), 

*fc. ;^7'>;/:/ST5 3};I*5V^•r. V )V(D)^-n^fiio:>^V^ t o+t 

20 7 dSft/jN^«JBE^i5^ h>'V'm;f3NFraT z 1 / 2 j; ?) 't>®V^#^« {T.'r vf^T 
5 3 : No)> ;^X5':7'ST5 5(c:*5V>T. m%(0%M\z.W:i^^^^n&^^ Y 

mmz.mti-^fi^mn&^^ v;vy i (Dmti'i^m^^^K-r^ (t 7' =o)o * 
fc, #^^miE^^ v/vY 1 , V 2 ©tii;^^w 1 1 , 1 2 ^ 3 \z.^^xms.^ 

25 h/i^v 1 , V 2 om;tJ^ra<^+i*}-Jt^^;t/.cv> J; 5 J-^S-TSo i-'fct3*>x t 

1' = (,T-Tz/2) {tiy (tl + t2)}. t2' = (T-Tz/2) {t 

2/ (t 1 + 1 2)} tm^-f-^o 
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No), ^mnmi^mm.-^^ h/vji^bPBiit&i-se^— -Jr^-i^lJi^ii^U :^'T^y ^st 
5 6{C*5V>-C. h/K^I±i;^B#r^(D'^tf t 0 + t 7 ib^M^bWW^^^ h 

/l'ffl:tlNF^Tz01/2 J;«9 'b«V^^J:i (;^'7^S/7'ST 5 6 : Ye s), jlffiO 

5 ^^OtJ:tti;^$ns^mjaE^iJ' b;^voot±l;^^^^-€n{3:L (t o' =o). MM 

(D^fY t 0 + t 7 (CliM-rS it 7' = t0+t7)o #^^«BE^i^ b/l^V 

1, V2 0ffl;^^r^ft, ^lHl©tli;tiNFra t 1, t 2, ^•eo^^il^bybffi;tfB# 

p^ti', t2' ^-rs (^7^5/7^8x57)0 

1 7 ^^m^b^ns.^^ h/i'mti^mT z <7) i / 2 j; o t>mv^:^tt (j^x y^s 

T5 6 :No). J^T^iXl/S T 5 8 {J:*3V>T. J^^<Z):g:*D{Jiai;'J ^tt5^®£^^ 
h/i'V0<DI±i;ti^ra^ifn{3:b (to' =0). m^(Dmm^m:^^ti^WW£^ 

15 (t7' =Tz//2)o :i<0^#s ^^mffi^^ b/VVl, V2 0tl:|:tJ^F^{*. ^ 

So -r^^t?-lbs t 1' = (T-Tz/2) {11/(11 + 12)}. t2' = (T 
-Tz/2) {12/ (11 + 12)} tmM-t?)o 

•^Ur. X'xyTT'ST 1 2, ;5<.'r?/:7'ST 5 4. ;:^-7^5/^ST 5 5. y^T-iy^ 
20 ST57. ;^'7^5/>^ST 5 8(DVN-fiX;?i^c:TliMbfcmffi^^ h/l^VO, VI, 
V2, V7(D|±|;^^r^ 1 0', 11', 12', 1 7' ^^m^'?/^:^^^§l5l 3te:£tJ 
;^ji-S (p^7^y:^STl 4)o ^di*3. «JE-<i?' h/i-^JMl lib^TmiVtimm^^ 
h/pvo. VI, V2, V7}*. ^(Di^^mm\^xj^my</i^:^m^t^i s^mt) 
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10 }i)^:Lht^^^tti:^o 

m:hi.fcmnsy<i!^ h/^(Dmti^r^^mM \^x^m(DPWMmmmM<oMm^m 
112 om^^m\^x:z(DmM(Dmm6K^:^mj^^^ h/^^m^^s i<DWi 

Atli-^W£^^ hJl^(Dmt)f^mt 1, t2, to, t 7 5Sj^$P3 2 36^ejA 

25 ;^-rspwM^j^^S8<DiJi»ift&o^^lil:^-efesmJ£^^ h/VVl_p, V2 

_P, VO_p, V7_p ^(Dmtl^fi^t t2_p, tO_p, t 

7_pt^iS5itP^ (;^7"y3?'ST5 1), Stun (PWM§iJ^J^W<^lJlSISu) ]t 
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^(D^^x ^ms.^^ h/KZ)tti;^^W(^-^n-t o_p + 1 ot^m^\^mmjs.^i^ 

5 h/^mtl^f^T z (;5<.7^s,7^ST6 1 : Ye s). ^^(Dmtl^ 

mti, t2, to. 1 7^^(Di^^mM\^fcmt}^mt i\ t2\ to*, t 

7' (;=«.X5/>^ST 1 2)„ — Y;V(D^ti^fi^(D^ftt 0_ 

p + t 0 h/^ttil^jB^fflT z J: «9 t>^V^#^« iy:7*S T 6 

1 : N o)s ^h\^n-WS.^^ VJ-^(Omti^f^<r>^^ t 0_p + t 0 + t 7 
10 ^SjE^^ h/vffl:^^r^T z J;!? 'bSv^;6^^^^^¥iJ^i-?) {y^'r-y:fSTQ 2)o 
■^UT. ^BJE^ti^ b/K^I±J:;^^^(0-^tl- 1 o_p + t 0 + t it^Mc^b^M^ 

V;V^ti^fi[T z X^h^\^Ws^\'t {:^'ry':/STQ 2 : Ye s). nM<D^ 

m(o^^t o_p + 1 oii^mA-^^ns.^^ vjv)i^ti^mT z tm\.<f^^xok^ 
15 ^sucto' =Tz-to_^).nn<ommmti^M^m&-<i7Y;vv7 

(Dmti^f^ t 7 ' 19 <db#Ph1 to + t7-to' tm^ir^ ( t 7 ' = 1 0 + 
t 7 - t O')o *fc. ^^mjEE^i^ h/K^fcl:l;^^r^ t 1, t 2f*. -^rt^^^ms 
Ufctb;^^l^t 1'. t2' ti--5 (;^X5':?'ST6 3)„ 

— m-ws.-^^ h/V'(Dai;^)B#ra(D'^f)- 1 o_p + 1 o + 1 1 ij^^/h^nj^.^ 

20 h/vtti:;^^r^Tz t)^av^^« (x<.7"5':/st6 2 :No). mM(D^^\^ 

^t}^MmMS.-^^ V/\^YO(D^ti^^t 0' V^V(Omti^^(0 
-a-tf t 0_p + t 0 ^as^/h^mjE^tJ' ^/^tli::^^raT z i:^L< J: 5 J^i^M 
b (t 0' =Tz- t 0_p). J1^0*^tctb;^j$nS^mjE^i^ Vj\^Y7<D\^ 

ti^^-^i'^^Kir^ (t 7' =0)0 h/v(Di±i:^NF^ t 1. t 

25 2J*. ^ClStei^JgoTmiE^^ b/V-Vl, V 2(^til:^NFra<^tH*|-lt^^;t5fcV><fc 5 

tJii^s-r^o -r^^cf^^"^. 1 1' = (T-TZ + 1 o_p) { 1 1/ (t 1 + 1 2)}> 

t 2' = (T-TZ + t 0_p) {t 2/ (t 1 + t 2)} tm^-th iTs^-y-f 
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ST6 4)0 

\^Xm^\^f^n&^^ V/VYO, VI. V2. V7Offi;^^Kt0'. tl', t 
2'. t7' ;Sr;^m^-«/w;^l§^$pi 3{ctti;(3i-5 U7^>:y:/S T 1 4)o m 
5 Jffi^^ b/WflJ^lflS 1 1 fi^mi \^ftmBy<^ h/VV 0 , VI, V 2 , V7\-t^ ^(O 

10 m^^x\i^^m^x^. mm\^miA^mn&^^ vj\-^mm^x-^:^o ^lcdtz.^, 

20 mmx;^^m^mm\at. m-(Di^m^H^inx\/^^o :iZX\'X. z.<o%'^(o% 
2jiSii*n^tbTVNSo 
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1 mMm<Dm^B r r _p i mm^(Dm&^^ h^i-mm^mm-t^ x o j-^^jjo 

10 m^mti-t^nj^^^ h/i^(Dmt)^f^t 1, t2, to, t? i:*^^:. tum (p 
mm(Dm^B r r __p ^^iiEi-s j; 5 icmjBE^i^ h/K^^tti;^^^ 1 1 , t 2 , t 

0, tJ^mAE-r^ iPsTiy:f ST 7 2)0 
-Tf^iDib. ><.xy:7'ST7 2t?«. t±i;^^r^ t 1 ^ t 1 (H-Err_p) t 
15 miEt^o m:t3^mt 2^t 2 (1+Err_p) ^^E-fSo -^e^^^^-T^^c/j; 

mtj^mti, t2^fflv^-c> m;^BtFflto, 1 7^ (t- 1 1- 1 2) /2t 

•7"5/:/ST 1 1~ST 2 1)0 

20 ik^^x\ mhtitcm^^(Dms.^^ 1 , v2<Dmtimm ti\ 1 2 ' ^ 

^(D:^Ty^ST7 2\Z.XmE\.1tm}^^^ h/l^Vl, V2(Dmtl^mt 1, t 
2t(D^miET r ^tf^-r^o i-5^cC:b*>. Err=(tl + t2-tl'-t2') 
/ (t l + t 2) (Dmn^n^ (>^7^y7'ST7 3)o ^UT. #f5tbfc8i^^<?? 
«JBE^i^ h/WV 1 , V2, VO, V7<Dmtlf^mt 1', t2\ t 0\ t7' t 
25 mmEr r ^ iSrtti;'ji-5 2/:7"S T 7 4)o ^i:^. mjS.^^ hJl^VMl li>^ 
51^bfc«JE^^ h/l^V 0 , VI, V 2 , V 7 (i, ^<D**^ffi LT^m^^/^:^ 
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{i4'[sljgSI<^l5<^T'fe5„ f^2 4m (2) T^Ji, h^K^li^^t^l^SitS 
5 m^^^ h/V(DWiMA\ B' :aS^$tLTV>:5o M^(DmM^^ h/\y(DWfA7!)^M 

V^5o m2 4m(0 (1) ^ (2) ^m^3lT^SV^fc:^0/e)S^2 4lll (3) T-fcSo 
15 <DX\ mMA. BtmBA\ B' (Om^it, n3fl5.-efc5itl|;Sr 25>#J"r5^0^ 

1 : 1-efesoi?, fii^A' xm<fj:^tim^^wmB' K^\^x^tY(Dm^m 

SXT(D^ (7) ~^ (9) V^-f;}^;6^^:j;o-C#p5:i^6m^E r r ^lrfflV>?.o 

20 Er r= (t 1-t 1') /t 1 (7) 

Err=(t2-t2')/'t2 (8) 

Err={tl + t2- (tl' + t2')}/(tl + t2) (9) 

r.(D^ME r r ^mAirtl\t. StIlllOilllE r r_p ^ffiV^T. Sffi^iJ^ h/W 
©tti:^^Mtl. t2Sr (1+Err_p) i^-T^^ltX. «ulll<^0^<^^#^ 
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«(c:*3VNT. mm<Dwm2 cm ism) i^xmmi.fzmm&-<t:7 h/i^<Dmtimm 
^■^^i^mm-r^m^icm^ti.xm^i.m-^rcmm (^A-a-^) ^ilov^To 

15 *f5^TOS^$tuTV^5 (^Xiy:/ST8 1~ST8 4)o 

i-jjc^p-^. ^1 20 (1) (d^g-f-si:. mmm^^ h^^vv^m^i^fcm^, 

mffi-<i5' h/VV2^^mffi-<iJ' b/UtS^mx.;h.f^. ^141110 (1-2) 

25 5/ T's T 2 1 ) , mffi-<i5^ h/i-v 1 of^g uyhm;^B#F^ 1 1 ' Ti^mymmm^^ h 
^^tiittmrnr z(Diy2xy)-hm\^^:d>^7b^^mm-r?) c^Tiy^srs i)o^<d 
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z(Dl/2 J:«9 ^>MV^#^« (y^-7"yyST8 1 : Ye s). mtl^mt 1' 
fcmtl0mt2' «t2' =T-T z/2 (^7":y:7-ST8 2)o 

5 Nf^T z<Dl/2 ^>SV^:^« (;^Xi/>^ST8 1 : No), mjE^^ h/^V 

/wW;^t^raTz(^i/2 J;«9^MVN^ft (;?^7^y":^8 3 : Ye s). ^SUfctti 
10 ;^B#rHl<^t2' t2' =Tz/2t::?'^5J;5{-fi^^S-r-5o 

HjE^^ h/PVi(DP^b:fetii:^^r^t 1' ^ti' =T-T 2 tn^m^ir 
"5 (;^7"ix7'ST8 4)o 

•?:U-C> «JEE^i5^ h/V'V2 0i^SUfctU;tlfl#F^t 2' jJiSft/h^mjE^jJ' h/l^ttj 
:^3^raT z©l/2 t>^V>:^}i (;^X5/7'8 3 : No). ;^'ry7'ST 1 1 
15 ~ST 2 1 i^Xm^VtLmtl^m tl*, t2', to', t?' (DSi3S«^T:b>^j: 
(;^X5':/ST8 5)o 
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m2 6®«, ^^^m(Dmm<Dmm9-ch^m:bm^<Dmmmmt^m^^m 

TV^S (;^Xs/:/ST9 0~ST9 3)0 
10 -r^cftJ-^^ v^mflEO^^^y-?^— 4|l!cD (2-1), (2-2) 

m^ti^j:\f^^ti)mz^. ^^-c, mi2m<D o). (4) {ci^s-t-si:. mi 

2m(0 (4) T'fimi4illO (2-1), (2-2) (Dm.m^^^±i-h7!)K Ml 2 

15 /3 ^ 0 < 2 71/3 (oisffltd^s a: }^^>(oim^&.-r{zmd.i-^o 

(3) V0-»V1-»V2^V7-*V2^V3-»V0 

(4) V7->V2-»V1->V0->V3-*V2-^V7 

(3)' V0-»>V1->V2-^ (V7) -* V2-*V3-»V0 
20 (4)' V7-^V2^Vl-> (VO) -^V3-»V2-»V7 

(3)' t (4)' t(Ditm^hs ^MR^^ h/X-^^^-t^m^oymEE^^ h/l^ 

^mci^-tirnt. mi4m(o (2-1), (2-2) (ommm<^j:'o. ^^-i^^m 

^T. m2 6|g|*c*3V>T. m2 0mK^-rM^<D::^T^y'::^ST5Hcfi:K.ft^ 
25 •riy::/'9 0T-«,mH-<i5^ h/i^J^^l 1 ;e)>e,A;^7-t-'5m-<i5r h/PVl.V2. 
VO, V7i:, ^Ot±i:;^B#r^t 1, t 2, to, t 7 mmU3 2 7!)>^Atl-r 
5 PWM$!|^jl^(D lM»iS&(Ol^Mtti:^-rfe5mi£^i^ b/VV 1 p , V 2 p 
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VO_p, V7_p ^(Dmtl^mt l_p, t2_p, tO_p, t 7_p 
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